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Faster weed germination with 
early cultivation 
By G. A. Pearce, Adviser, 
Biological Services Division 
The key to cultural control of weeds 
in cereal crops is an understanding 
of the factors which govern germina-
tion of the weed seeds. Covering 
the seed with soil keeps out light, 
provides a stable moisture supply 
and makes germination faster than 
if the seed is left on the soil surface. 
Shallow cultivation at the start of 
the growing season provides the soil 
cover needed for fast, even germina-
tion of weed seeds. Killing the ger-
minated weeds by ploughing 10 to 
14 days after the shallow cultivation 
and then planting the crop could be 
the best weed control technique in 
most cropping areas. The many 
factors controlling germination and 
the ways they can be manipulated 
are discussed in this article. 
The worst crop weeds are usually 
those which germinate over a period 
of six to eight weeks after planting. 
If most of these weed seeds can be 
germinated quickly and are then 
killed with the pre-planting cultiva-
tions, most of the weed problems 
would be eliminated. Yield losses 
due to delays in planting could also 
be overcome. 
The technique which achieves 
early, even germination must man-
ipulate the factors controlling the 
germination of the particular 
species. The amount of seed 
present, dormancy, soil tempera-
tures, moisture, light, depth in the 
soil, and other characteristics of the 
environment can be important. 
Seed population 
Annual ryegrass grows from seed 
produced in the preceding year. Seed 
which does not germinate in its first 
season mostly degenerates before 
the next season. Farmers who have 
a problem with annual ryegrass 
should consider using the methods 
discussed in the Journal of Agricul-
ture of W.A., March, 1971 (Bul-
letin 3788), to reduce seed forma-
tion in the year before cropping. 
These methods include heavy graz-
ing with sheep, topping, spraying, 
and burning in the autumn before 
cropping. 
Some other weeds also have very 
little dormancy and do not persist 
beyond one growing season, but 
weeds such as doublegee, radish, 
mustard and wild oats may remain 
dormant in the soil for several years. 
Dormancy 
Most grass seeds pass through an 
after-ripening period when their 
ability to germinate steadily in-
creases. Table 1 shows the results 
of monthly germination tests of an-
nual rygrass seed from Merredin 
and Esperance stored under field 
conditions. 
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Table I—The effect of t i m e on the 
germinat ion of annual ryegrass seed 
f rom two locations 
Month 
December 
February 
March 
Apr i l 
May 
June.... 
July 
August 
September 
Percent, germination 
Mean Merre din 
Esper-
ance 
... 51 
61 
72 
75 
76 
78 
88 
78 
83 
39 
54 
64 
70 
78 
77 
87 
84 
81 
45 
58 
68 
73 
77 
78 
88 
The amount of seed capable of 
germination steadily increased until 
about 80 per cent of the seed would 
germinate at the start of the growing 
season. The rest might become 
capable of germination at any time 
during the growing season. This 
shows the importance of the seed 
population—the greater the popula-
tion the more dormant seed there 
will be left to germinate after the 
crop has been planted. 
Moisture 
Seed will not germinate rapidly 
without a continuous moisture sup-
ply. Where rain is falling at fairly 
Annual ryegrass is a problem weed in cereals. W h e n a fast, even germination of 
ryegrass occurs, good control can be obtained as shown (left). If there is a slow, 
uneven germination of ryegrass a dense stand is likely to appear in the crop 
(right) 
short intervals, seed lying on the 
surface of the soil may get enough 
moisture to germinate. But in most 
areas of W.A. rain falls irregularly 
and, if there is any wind, the sur-
face of the soil dries quickly and 
germination stops. If the seed is 
covered by soil, it will stay moist 
longer and will be more likely to 
germinate than seed lying on the 
surface. 
The type of rain at the start of 
the growing season is very impor-
tant. Enough rain to wet several 
inches of soil is ideal. If the rain 
is spread over four to six days, 
germination will be more even than 
if most of the rain falls in one day. 
Temperature 
Each plant species has an optimum 
germination temperature. Winter-
growing plants usually prefer warm 
autumn temperatures, and if they 
are higher, or lower, the speed of 
germination will be affected. Table 
2 illustrates this effect in a test 
where daily fluctuating temperatures 
were used. The figures indicate the 
time taken for non-dormant annual 
ryegrass from two sites to reach 90 
per cent germination. The speed of 
germination increased as the tem-
peratures increased, even though the 
final total germination was much the 
same regardless of the temperatures 
used in the test. 
Average soil surface temperatures 
fall in autumn and winter in the 
agricultural areas of W.A. The ac-
tual temperature range at the time of 
germination in the field is deter-
mined largely by the date of the 
germinating rains. With an early 
start to the growing season, the tern-
Table 2—The effect of various tempera-
ture ranges on the t ime for non-dor-
mant annual ryegrass seed from two 
locations to reach 90 per cent germina-
tion 
Temp, range 
3-1 l°C . • .... 
7 I4°C 
10 I7°C 
I3-18X 
I5-22°C 
I8-25°C 
Time in days 
Geraldton Esperance 
28 28 
25 18 
18 12 
14 10 
12 10 
10 10 
perature range could be 13 to 18°C. 
For a late start, the range would be 
closer to 7 to 14°C. It is important 
to delay the first deep cultivation 
until a good proportion of the weed 
seeds have germinated. This means 
a longer wait after late opening 
rains when, unfortunately, there is 
usually little time for delay. 
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I 
L i g h t T h e ef fect o f cove r ing annua l ryegrass 
_ , , seed w i t h soi l is seen here. A n even 
Seed has a g e r m i n a t i o n p a t t e r n emergence has occu r red w i t h seed 
dependent on the environment in planted at 1-2 cm (about OS in.) (left), 
which it has grown and matured. w h i l e w i * h s fe d ° n t h e surface (right) 
r,
 c .,. no g e r m i n a t i o n has ye t occu r red 
Because ot this i t is important to B ' 
use in laboratory tests seed which 
has matured under conditions as 
close as possible to natural condi-
tions. Light can make g3rmination 
slower. 
Table 3 shows the time taken to 
obtain 90 and 100 per cent ger-
mination of ryegrass seed with and 
without light. The seed was stored 
under a fluctuating temperature of 
15 to 40°C for five months before 
the tests began. The environment 
where the seed was grown was im-
portant, but the overall effect of 
light was to slow germination. 
These results suggest that seed 
removed from light by a covering of 
soil will germinate faster than seed 
left on the soil surface. 
T ab l e 3—The ef fect o f l i g h t on t h e t i m e f o r n o n - d o r m a n t annual ryegrass seed 
f r o m var ious l oca t i ons t o reach specif ic g e r m i n a t i o n percentages 
Days required to obtain specific germination 
Source of seed 90 per cent 100 per cent 
Light No light Light No l ight 
Geraldton 
Esperance 
South Perth 
Merredin 
12 
15 
18 
12 
6 
6 
15 
6 
35 
18 
21 
35 
8 
12 
21 
15 
In testing the influence of storage 
environment on germination of an-
nual ryegrass, Gramshaw (1972) 
has shown that the fastest germina-
tion is obtained with seed left on 
the surface of the soil for 15 weeks 
and then germinated in the dark. 
This is a similar situation to rye-
grass seed which lies at the surface 
during the summer and is covered 
with soil for the germinating rains. 
Depth in the soil 
Seeds germinate faster just below 
the surface because the conditions 
are more favourable than on the 
surface. The best depth is about 
1 to 3 cm ( i to 1} in.). Deeper 
than 3 cm ( H in.) the seed either 
remains dormant or germinates and 
is unable to reach the surface. 
An obvious solution to weeds 
would be to bury all seeds deeper 
than 5 cm (2 in.) by ploughing. It 
is well known that a mouldboard 
plough gives more efficient weed 
control than a disc plough, which 
is better than a scarifier. The reason 
for this is related to the mould-
board's ability to invert the soil 
layer and bury the weed seeds at 
some depth. Unfortunately, even 
ploughs throw some of the seed into 
adjoining areas and leave ridges of 
partly turned soil so that deep cul-
tivation is rarely fully satisfactory. 
Also, long-lived seeds such as 
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10 
W a t e r e d da i l y 
W a t e r e d week ly 
11 12 13 
The availability of moisture affects the 
speed of seed germinat ion. M a x i m u m 
germinat ion was obtained by daily 
watering. Even when planted at the 
same depth of 1 2 cm (about 0 5 in.) 
weekly water ing did not provide 
sufficient moisture to give rapid ger-
mination 
doublegee can germinate when 
brought to the surface by later deep 
cultivation. For these reasons, ex-
hausting the weed seed reserves in 
the soil by shallow cultivation has 
advantages. 
Shallow cultivation 
The germination of weed seeds at 
the start of the growing season will 
depend on the interaction of the 
factors already mentioned. An early 
opening to the growing season, say 
in April, will allow adequate after-
ripening and provide warmer soil 
temperatures. But there is likely to 
be a dry period following an early 
opening, particularly inland, and 
weed seeds lying on the surface may 
dry out before germination starts. 
Seed just below the surface should 
germinate faster. 
The combined effects of the fac-
tors discussed can be seen in Table 
4. Annual ryegrass seed that was 
buried at 1.2 cm ( i in.) and 
watered every day germinated 
fastest. Although more tests have 
been done with annual ryegrass 
than with other plants, a similar 
behaviour pattern has been found 
with doublegee. Field trials have 
also shown faster germination of a 
number of species following shallow 
cultivation. 
Table 4—The interaction of moisture supply and the absence of light on the 
germinat ion or emergence of non-dormant annual ryegrass 
Days under test 
6 
7 
8 
9 
10 
13 
Depth o 
Surface 
Watering interval 
Daily 
Per c 
22 
47 
59 
66 
3i Days 
ent. germin 
8 
18 
22 
35 
7 Days 
ation 
2 
6 
12 
22 
planting 
One half inch 
Watering interval 
Daily 
Per 
3 
48 
80 
84 
85 
85 
3 i Days 7 Days 
cent, emergence 
1 
48 
77 
87 
87 
87 
14 
43 
59 
70 
76 
Table 5—The effect on yield of adding a shallow cultivation to a standard planting 
technique 
Yield bushels per acre 
Research station Crop Standard 
technique 
Shallow cult, 
plus standard 
Yield 
increase 
Mount Barker 
Newdegate (1) 
Newdegate (2) 
Avondale 
Wongan Hills 
Linseed 
Wheat 
Wheat 
Wheat 
Wheat 
5.8 
23.3 
23.7 
31.3 
19.0 
10.9 
26.6 
29.4 
33.0 
21.0 
5.1 
3.3 
5.7 
1.7 
2.0 
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Field trials 
The results of using shallow cultiva-
tion on four research stations are 
shown in Table 5. The standard 
technique was ploughing 7 to 14 
days after the opening rains, work-
ing back with a scarifier and plant-
ing with a combine or drill. The 
shallow cultivation was done with a 
scarifier to a depth of 2.5 cm (1 
in.) at the end of April. 
Although the yield increases can 
mainly be attributed to a higher 
degree of ryegrass control, the pos-
sibility that shallow cultivation had 
some more direct influence is not 
excluded. 
Recommended use 
Wind erosion must always be con-
sidered when dry cultivation is used. 
The ideal time for shallow cultiva-
tion is a few days before the open-
ing rains, but this is often difficult 
to forecast. The greatest advantage 
will be obtained in areas where it 
is desirable to plant as quickly as 
possible and where weeds are always 
a problem. The warmer autumn 
temperatures of the northern wheat-
belt often reduce the weed problem 
by speeding germination, while the 
regular rain of the south coastal 
districts often makes weed seedlings 
hard to kill. Farmers must consider 
the principles involved in the tech-
nique and apply them to their own 
farm environment. 
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Seed planted below the soil surface 
has m o r e favourable conditions for 
germinat ion than seed lying on the 
surface. In the presence of l ight, and 
w i th the soil surface drying to some 
extent between waterings, the speed of 
germinat ion has been retarded 
The scarifier—a suitable implement 
for shallow cult ivation 
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